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r^iEi^si ■ mm 

IlS^IH 2003.07.21 

i^ssi SSI oiDixi ^Ai n «I5 mm 

[^g£l IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME 

[SSI ^^DAF SSiHI5h 

I#^e!3H] 1-2002-017299-7 
[CHEieil 

[^Sl iJ^&! 

[ PI El ei 3 H 1 9-2000-000323-7 

[Se^il^^as] 2003-048838-0 

[SS! ei 3^1 4-1999-026707-6 

IfjXU JII423E2I ^fSOII Sle^ S€!. ^SIS ^I60S£| 9?§01| £| 

& sa^M m m=?m\JiQ. aaiei 
adsi (21) 

[IJie^SlSl 20 2 29.000 S! 

[:'^^^L^S1!S1 26 S 26,000 s 

[o^a^gfS] 0 2J 0 ^ 

[^AtS^Sl 18 m 685,000 §i 

[1.^311) 740,000 n 

lifSAF^i ^:»ia (70%2fa) 

ISfB^ 222,000 

[g^Aiwi 1. fi^^Ai SAiiAi(£0)_is 2.^:?iaas esmfe Aiw[Ahaxf 
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102^^9859 2004/4/7 

JS.^ 4l^l<^lAi -Ml7l7l- 7j-«>i iJo] ^^Ej:£^ o]Ti\:^] ^ n ^^^^ 

^oltl-. ^ ^T^^ 4i;tKl)l- T^wl^fe 7^(3). ^ ^7] 7W3)S^ W^}^ 

^S. xfl^ -^^^ 7l^7l7l- A^s. tf^ ^fe- <i]^l;=^l stir 

, ^ ^Ail- ^]^^7] ^Itb fJ-^* ^l^^fetll, <^H1 itfe^, OL^o] ±, 

n'^ ti>ia(14)l- «^l-§-tb ol-g-«1-7lM-, 6]sq. ^^i] ^-§- o]^ ijzj- 

£ 12 
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o]xi\y(\ ^ n '^-^{IMAGE SENSOR AND METHOD FOR FABRICATING THE SAME} 
:£ 2^ ^}o]3.S. wfl^^ ^Hl^Vfe ^211^ "^l^l^l ^^^^ S. 

£ 3^ 6]^^ <a<m» £^<^14. 

:£ 5^ a cfs. ^eJisl o]v];<\ M^^^i, o]v]:^] 

d\ 7lB]«»fl inl-e)- A-ls. -^"^ v}o]3.S. ^^7\ Hflt^ <^li=l^l 4^^^ jao^^t)-. 

£ 6^ S 4# ol^l^l -i^^ iL<^^fe oln];?] 

o\ 71 el 01] irl-e|. A^^- t:l.^-37l^ t:>H3S. ^2.7} Bfll^ o1p1;<1 ^a^^ ^3,^ 

S.7-er ^^^^ ±L«^^^ £^ o.5.A^ , c]x2]:<\ f^^goif 

Si TiEloil xH-B]- ^Til-S]- -^^Alofl T3>o]aL5. €S7> HB<i€ ^^l^l^l ^^-^^l JS. 
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102^^9859 ^^ "a^V: 2004/4/7 

till^^ T^Ml*]-^ <^1"1^1 JL<^^fe 3E llafe Se1# 

i3fl«, s. llbfe o]^ i^Hhs ^al^l^ oiD];^! jic^^ji $xn. 

^Hl^ ^l^^l i-^^fe :£^«>lc|-. 

£ 15fe ^, ^-Sl £ 1451 «VA>;go1| ^€^h<=^ ^A}£|^ ^fil ig^l^ €'g«>7l 

^^^^ S^olcf. 

£ 17^ ^ ^ ic|-^, ^^^^^^>S.A-1 rj\o]ELS. ^^}^ ^«]s> 

fe- <^ll=l^l ^'H^ T^S* a.<^^^ 

£ 18^ ^ ^^51 ^ -^Al-^joil T^^, ^^^^:5i;^>SAl Ti\o]3_s. ^^M^- ^\o]3.S. ^ 

^ n^-^ ^al^fe «^14^1 ^^-1^ 
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S. 20a ifl^l 20cfe -g- 4**^ ^'^i "S-^^ 

4« i<^^^ S. 21afe £ 21b^ ^;^HA-^fil IJS^ ^71 

£. 22a^ S. 22bfe S. 12^ nl-o]3LS. H.E|§ afll^ij- B>olaS. ^j^fl^l-fe- 

4^1 €Ai^ A]l-;il]ol^ ^H^^ JE^^Al, £. 22afe £ 22bfe 



I : iS^^} 2 : -5^ (Color filter) 
3 : 7]% 5 : ^'f'^la.S. (Microlens) 

6 : 7 : ^± 

8 : o]^]^] -^A^ 10 : 1^1-61 as. 

II : aln^^ i3].o]3^ 12 : P>ol3fs ^a>^ 

13 : T'>c>1a5. «1:A>:^ 14 dbTfl^g I'l-^a.Cgray scale mask) 

15 : 5.S.eil^l^M 15a : nl^t^] ^^1- 

16 : ^-g- <^1^ ^4 71-^^ 16a : v]^ 
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17 : ^-S- o]^ <J^z]- 7>^tb ^4^^ ^S. 

17a : =?-3x^o] 18 : ^>i2l^ 

18a : 4 



Al|7l7> 7j-§-l.ji ^<g^ «Jol ^#E|5.^ o]Bl^] ^ n :^2i ^'g«ifl 

CCD. CMOS o]Dl;;^l ^a]^ v]^]^ ^Hlef, c];^]^ ^gsc^. CCTV ^ T:]-«9=t!: 
>^>-§-5lui Sl^T^, ^1^^ ^^'S-* ^«H, s^^H >^l-8-s|Ji Sicf. 

tfl-^ ^^7> #7>^«s11 Tt).2}, JLA^^s- o]^ 

£ 1^ T^HaS. ^2:(5) ufl^^ T^Hj^W ^efl^l olTil;;^] ^a^o] 7]^. :a.o^ 

nS.7} ^A^El^tfl, !gl2:5-(6)-i- IJ-^I 7l^(3)<^ i5i;^Kl)7> o]^ 
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102^^p9859 #^ '^^}- 2004/4/7 

<39> JE^, ^e)- o]^]:^] ^^^^ ^^<^1^ ^ «Bl(2)7l- ^Hmt^. ^ ^Bl(2)fe 

<40> 7^(3)^ c^fi] ^ ^ '3>^l^i<Hl^ife 'i'^^ 

^*><=i 7l^(3)ol ^eis:g #(3a)4 ^ #(3b)^ ^al«>^ ^ o.s. ^^^^H ^^^i^. 
<^7H1A1, ^7] i^Kl)^ ^Hl^^ ^(3a)«=fl ^7l -i^ ^Ei(2)fe ^iSb)^ ^7^^ 

<4i> o]xi\yCi ^A]^ sensitivity ) ^ ^^]^}^ diMD ^-^.S. «aA>5)^ ^ 

si 3.71) fil^tl-cf. ^am, 1^ <=>]^]^] #^ ^^21 ^^>(i) 

t:!-. ^H^^ ^2:(5)» <^]-§-*H ^^>(i)^ ^-i- ^^^l^^s.-^. ^ 

<42> i 2^ olejt!- ^}o]3.S. ^^(5) nfl^# ^wl«>fe ^2fl^ ^-^1^ 7]^ :a. 

£^<^14. ^e, <>lT3l^l -a-^i^ ^ jL^^;^s| ^^ofl o]v\^] ^a^s^ 
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102^^9859 #^ 2004/4/7 

<44> iEA]^ a><4 :^o]^ o]v]^] ^A-1(8)i- o]^^ Al^i^^ olDl^l 4'^i(8)Si|- ^?^] €2: 

<4s> £ 4^ S 2fil ^A^sl ^^-^ M^<^1 ^1^>^^ ^^*>7l s^o] 

<48> olul^l ^A^o^ ^^«.(8b, 8c)ol|A-1fe cflSIl ;^A>» o]^ ^ol o]vi\^] 

^ofl ^AfSli:^, Dfol^s 5^^(5)51- ^Bj(2)§ ^^^}°^ ^^^^ ^-B: ^ 

<49> ci^Tll «>lTi];^l n ^^^(8a)sl- ^€^(8b, 8c)'^a1 ^#5)fe- >a 

€-?-(8b. 8c)^ <>]^]^]7} ^^7> ^^S^cl-. 

<50> nl-el-'^i. ^olHS. ^2:(5)* ^o] 9Jol Ji^^o.^. :5i;^>(l)oll ^^Sj 

<51> n ^ ^^71-, olB]:^! ^ofl "gAl-S)^ Zl-:£l- ^o]7] 3.7]?} ^ ^S^- 

(6)^ ^\-%rt}c^ *j=>a-^l?l3^^ Ai£7> 9X9Xt\.. 3eli4, ^>1^ fl^ 
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102^pi9859 %^ %y^h 2004/4/7 

^1)^* >«>>-§-5i-<^4 ^}JL. Ai^^si 3L7]7} A^^. <>m ^e^q 

•^iT^l^l "^l-g-t!- Al^i^fil ^^-^n n^^}^ ^3).0]Cf. 

<S2> . ^ ^3^11 vfl^] til f}-^^ £ 5 ifl^l £ 7^ ^S«H €^ W. 

<53> H 5^ S t:f€- #efl^ <^lo]^l ^ai^i^ T^^* S-^^S-Ai, o]Dl;^l 

^ TlBl-sfl nil-el- A-ls 'S-^fl ^a:(5)7l- Hflt^ -S^H^ 

<54> o]^^ ^2:^ oltil;^] ^.fl^tfl, p]^ ;*(|6,556.349^<^ 7ll'««l^<H Sa^l-. 

<55> ol aj-^^ olTil^l o]^^ Al^^o^ ^S^(6)o)] S^^fl ^^^^>* 



<56> 5. 6^ S t:^-^- ^M^] ^<^^fe S-^AS.^, o]v]y^] ^X] ^^3). 

Sl 7lBl«iil nj-el- aL7lS] D>o]3.^ ^S(5)7> nfll^ oIti];^] ^a^o^ ^^.^ ^.^^§1^. 

<57> o]^^ ^2:^ o]pl^] ^A^fe <fl^tfl, tfl^^^ ^7lJ^«i ;«|)2003-0010148^, ^■^ 

^116.556,349^, ^<^] 7^^^]^^ 9X^. 

(Fill factor)* 3.7\]^}JL, ^^7} ^-^ -^-^'^l^ife ^B^l-.* ^ 
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i8l^(5)<^ ^1- 3711 2:^ 7l5?7> #^¥^1 42i->^i, 

<60 IE. 7^ 5E 4€- <^lT3l^l -a^i^ iL«^^fe SE.^o_s./^, -S'H 

7ie|<i|i ttj-el- rii^Ki)^ oHas. 5i2:(5)7i- o]^]^] 

<6l> ole)-^ ^2:5) olul^l .gA^fe <^mtfl, B]^ ;^16, 518,64031. 6,008,51131, ^«=fl 7fl 

<62> o] ig-i^^ £ 5^ IE. 6^ ^^"fl'^^^ IJ'^l ^^Kl) ^-^ ^-i- 'S- 

^l:Sl-7l ^B^M. t.].ol3LS. €^(5)» Ol^S-Al^O.^.^^ WJ^ di^>(l)<^] ^^^]7]J17]- -^W^ 

^^o]t^. nslu)-, ol y^^^ ^6] ^ifl^6.s. €■ 2l-£S. ^, 7m(3) xfl*^ €^;»fl^ 

^*l-<^ ^o] ^>^2^>11 ^o], ^#£1^ "y^^l ;^1*>£lfe ^^1^^ 7>^i:l-. 

atb <il^'l>^l -S'^^ ^^a^^tj. ^^^6j|Alfil P>olas. ^2l(5)^^ ?}:^ol ^21-, ;*112^ 
7>^1t:}. 

32)-^ M-Hl-ul-^ ^^•^1'?}: ^2j-tb ^ SlHofls. 1:^*1- Ji ^S.^ ^7}^ jL^j-fe ^^^o. 

s fitii§>4^ 7>^1^ XlSii=l-. 
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102^«p9859 ^^ ^7^: 2004/4/7 

5.71- ;H«>=)^ ^^1^^. oli^l^l ^-H^ -^^ S>31 ^t^. 

<65> .g. ^Tg^ o]Dl;^] o]^^ Al^A-^ollA-l ^^^^ :f-32}.tF ^o] iflo] ^ ^ 

el ^-i: W^^<^ M ^^H-H i^l, om^l a.^ ^^H>»=1 >»fl7l7> 7^«).ji 

^^O] ^Oio. ^fl^Al^O.^.^, olD]x] ^A^o^ Jr^^ ^ ^ ^olc^-. ^H}) Oln] 

<67> oi» 4^^o^ ^ ^'goijAlfe Bfl-f 7>;^] 71^ a>^-0^ Sicl-. 

<68> H S>l-|-fe, ^2fl3l olPl;^] ^AioflA^S] J:^ tJltb 31%S.^Bl ^ 

Si'^. f^efl^ ^^l^l^l ^'H^ #^1 ^Jl^^ T'l-oi^s. ^^6)1 :^A]-^l7ll <aA>t!:T^^ 
til Si4. 

3.S. T^^S.^ ZL^^ 71^^ ^ $XS.^ ^ ^<>14(«1^^ v}o]3.S. ^E.) . ^ 

o] ^AVttcffe f-^tt 7>^T:f. o]^ olp];^] ^A^Q^ ^^c] 
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102^gp9859 #^ 'U^}: 2004/4/7 

<70 n. ^ ^ ^ 71^ -Sell- ^€€^1-. ^. ^'^Ht)] "gAl-^l-fe 

^S. 4^ fH^^ ^;^]^^ ^3^^ Bflsl ^ i^(Snell)^ 

<71> M afe S^SH =L ^S-7> ^^SlTll ^t).. <^7H, o]v\:;^] ^A^fi] 

<72> P>ol3S ^^ofl 2)Z}-o.S. <aA]-5]o1o> «>a.^, §^ 7l^ 5E.fe 7l^<^] S^sj-e^ 

SEfe ^4^<H i47>^ ji^ilr^s. 1- 4^ $14. ^el-'^i. sfe- 7]^ 

W^}^ 7]^ a_U> 7l^S^ og^V^o^ 7l-i:7l^ ^^oi] 

<73> W^o^ ojAj-Zl-o] ICl-Hi- 'a^>^S^ 7l^7l» ^^Al^O.S>M|, 

4^ TlEjofl ojAV^o^. rfl-g- ^^on 71^7171- 4^ ^S^€dt7>l- o]^^ 

<74> ^ ^^^>^A-i£ ^^^> oie|^ ^e)*^! 7l^3^H "?>#^ S^l^. 

£ 8 ifl^l :£ 10 n^JS. E. 14 xfl^l S. 16^ 
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102^gp9859 ^^ ^^>: 2004/4/7 

AI-21-01 cf^ Ji>a-«>7] flS}c^, Zi- ^S^:g:^7>fe oIdI;^! ^a-^ f-^sj-Sl 7]^ci^ 4 

ej- ^Af^^ cfl^ :gAi 7l-i:7l7l- a^^ 4^ ^^l^S. ^fe o]nl:^] ^A-^^ ?^ 

<76> Hl.^3|s|.7llfe, ^7) olpj^l f-^^S] 7]^d^ <a^>^^ 7l#7l 

7]- A-ls. t:1-€- T^T^la^ 5.^1^ ^fe i=><>las. ^A>:^o]t).. 

<77> <H7Ha1, o]vi]jq vflofl ;a-7l P>0-|3S ^^.^^^T.]- ^ ^71 

<78> stt, ^s^^dt^l- ifl«^l 7}!^ p>ol3L^ Sel#<^l ^^^<^ ^£ 

<79> ^7l Dl-o]HS 5.Bl# ^Hflfi] ^S.€*4i^>5>). ^7) T3>olHS. ^^^g ^HJ)5^ ^^^^ 
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^^O] ^7] dSi^H o.^-^Bi -g-.^^ ^^1<H1 4^ Sli^. 

^, ^"^ ifl^ ^SL cfl-S- 7]^7]7} 

<85> 5E^. ^ ^-^^ olx«l;^l ^Al* fl^ ^fl^sm^fl. <>H 

=L^o] ^7]]^ P>i3* ol^^ iS.e)4iZL2}l5rl ^^^^ ol-g-^l-TlM-, «14 ^^1 ^-5- ^ 
zj- ^^3Z}.S^ ol^§>7li4. ^-o>7> o]^3[. z}Si\^ ^^^^ 

<87> JE 8€: iEEl#(10)^ <5l-§-«><^ ^ Si^^ Ja-^^fe 7j|^£<:>lcl-. 

<88> £A]^ t3><2). :^ol, olDl;^l ^^ofl ^ol ;gA> •aAV^o.s^ <^>7l5)fe ^Jl 

^ ^^1^* n^^7] ^«H. ^Has. H5l#(io)-i: ol-§-^<=^ ^5.* ^^2). jg^s]- 

<89> ILSl^(lO) S^ofl OjAf^ «aA]-4 ^ ^^^^ Zj-Si)-, Se1#(10)5l <aA>^fi1 7l 

^715^ £ 91- %^t}c^ -M^*>^ 4*4 ^4. 
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<9i> ^x\^ ti>i4 :y-oi, A-^s. t^^ 7]^7]7} a 91 ^m<^ "94* n ^ 

<93> o^7lAi, 7l^7l» a , W^^] 4)1. 

WiSiii4>j-W2Su:i()»2 

tana^ 



MlCOS<l»i-W2COS<|»2 (2) 

<»5> ^ (2)» oj^^V^, H5]#(10) ^^^H ^^($2 = 0)^^ M^fe HHl#(10) 

^ 7l^7l(a)fe, ^>^>^^ ^^}^(4>l)^, ^H^^ #«(ni ,n2)# ^l-g-^M ^ 

(3)3X1- ^o] ojrf. 

oc= tan C : ) , ^ 

«lCOS4»i-W2 ^ 

71^ ^^^^ M<=>iq-. 
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<ioo> :^ -gAl-zl-oi 5^^^^.^ 2. oiD]^i ^Aial ^€^==f=^ S.Bj^(10)^ •aAf 

7l^7l^ -S-^ yJ-^^S. c-] ?1^4fe Hal- ^^><^ #5^1- ^ Sinf. 

<101> ^ ff2ia.(io)S1 §«ol ojA> ^^l-<i!l I3]^c^ 3. ae|2.(io)fi1 

4^ ^-f-^fe. =el#(10)fil ^UA>^:6) 7l^7lfe o^ffil it* 7^70 ^c^fe ^o]r^. o] 
^ ^ llb« ^^}<^ #3^1- ^ Sit:)-. 
<102> £. 11a ^ 3E. llbfe ^ ^^3^ ^ ^A]<46()6j| al.^, ^S.^^:dx;^>S.A-l x«HaS. ^5^# 
(10) Bfl^* T^al^Vfe '^l^'l^l S^^^i, lla^ v}o]3.S. S. 

el^ClO) Bfl^-i-, S. llb^ i^>olHS. H5l#(10a. 10b) wflt* ^li^l^l -S'Hl- 

<103> S. llaii)- IE. llbfe- Z^- ^;S;]c.{| TI|-5^- 4^ z^-£.s. ^A>S)fe ^-g: t|-€- ^ 

4^ 7]^7l# ^}^]3.S. =e]#(10) tifl^# ol.g.^o.s.>«| <aAl.;a ^«S*>7)1 

<104> o] Hj-ig 4i^>(l)5. '^J^'-Vslfe 2^-£7> S.^ :S7] o]v] 
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<105> :e iiafi). ^7l#ji}. ^2^#(10) ol^-^^ Si^T^, H-el^dO) 

<106> E. llbo^ ^2,<^]A-1S^. ^o], ^sniT^fol^S. ^^^aOa)S\ ^^^S.t\- ^7lf'3j. 

7>^ ^ Si^M-. £ ^ll^HHS. H.Bl^(10a) 'S-'^ ^'^^Slfe ^"^^ 

7l^7l«- 7l-;^lJi, 7il2D>o]H.s. =e)#(lOb)^ 'S'^m^*! ^Jz^-^ ^ISi^l-. 

<107> S 12^ -g- €^HHH] ^^^^i:7;>S.Ai T3>ola.^ iE]#(10)3)- n>o] 

as. ia2:(5) Bfl^-i: <^]v]y(\ -a^i^l JlCJ^^fe. 2.^oltj-. 

<108> 3EAl^ HVfiJ- ^o]^ :£ o]T3];^l ^>H<HlAife 131-013.3. S-^^ilO) wfl^^ T^V^laL^ € 

2:(5) Hfl^ol :§.AH Al..g.S):il Sit]., nl-ol^s =5|#(10) bB^^ ^«fl ^^«]-7fl ^S. 

^St!: ^. T^><il3S. €^(5) M M ^^Al^o.^>>^|, £ lla ^ £ lib 

^]^^ 'S-^Jitq- ^ Slji, zj- ^^H>H 5-^ 

<109> :£ iia xfl;<l s. 12S) olul^^l ^a-^^ ^Sflfil oItiI;^! ^A-lofl T3>6l3^ ^7>^.e. 

20c^ :zS|lol ol-S-SV-^ ^-§7)1 ^ ^tg^ olPl^l ^Ai^ ;«)12:^ ^ Si^f. 
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<iio> 4^0] 13 o]B]^] H]^^ T3l-<>l3.S ;s)l^sl ^=3^-^ S. 

12Sf ^-a^ ^Jl^ ^7>« 7>;^^^ olpl^q ^>H1- ^ 7l-:5l4. 

<ii]> £ 13^ ^ ^Tgo] ^ >a'^H]<=fl'^l al^^ n>oi5LS ^^(11) bB^^ 

Plx] -S1>H^ :a.<:«l^fe- Mole).. 

<112> v}s\. :y-ol, o]Ti];?l ^-a^^ ^^<^ 4b)- •S'^}^^ 'S-Sl tfl-g- ;g 

^ 7l^7l7> ^e^-, A-^s cf^ 7]-;^]fe til^^ Ti>oias ^^(11)4 

^(10)^ 7l^^7>;^1 ^ O.S 1- ^£ olcf. 

<ii3> H]^^ n>olaS tedDfe ^^-^ v}o]3.S. H.el#(iO)3i)-fe ^e^, <Hi^ ^ aln^^ ^> 

^<^^S. 2^■ ^l^P>rf 7l^7l7> i^sTll sj^till, zl- ^ 

^ 7)^7lfe <b] (2)» Ol-§-^><^ ^^^1-. 
<114> E 8 ifl^l £ 14§ ^^l'^. 4-21^ 'i^^ «>l-8-^'^ <^1'^1^1 ^'H^ ^JL^-i- #7> 

<115> s. 14^ ^^>^(12)<- <»l-g-s}«=^ IJSI ^^Al^ ^ o;i^^ -a^^fe 7lli^£.o]t:f. 

<ii6> ^A>^(12)S1 s^ofl <aA>;a ^fi^ <aA>2l- ^ ^a>:^s1 H]:A].;§(i2)Sl ^A>^ 7l 
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# ^JL Sltf. «gA>^S) 3L^S] ^^<fl tfl^ "g^l-Z]-^ 03. MZ?-!- 04^^ 
^4^^^ ^ (4)i4 
<119> 03 = 04 ....(4) 

<120 c^7]^, 7l^7m P. ^>^1-^«^1 "^l^fe ^a^V^i-^ 4)3. 

4 ol=.^ Z^-S.* 4>4e)-Jl ^Jl, ^ (4)<^1 i:fl^S]-c>^ ^ (5)5?- ^-S: ^^l7> 

<121> „ <i>3-*-*4 

<122> ^ (5)^ «»l-§-«|-^, ^4^(12)<^A-1 ^>^>€ ^^(4>4 = sl-fe ^>^>^ 

(12)21 7l^7l(p)^ «gA>^ 7l^7l($3)«in tfl^ ^ (6)5il- :^o] ^ S^c)-. 

<123> , 4,, 

^'''^■^■^ ....(6) 

<124> £ 16^ ^A>;g(12)<^ ^^c^ «>Al-^ ^o] 3§*S«>7l ^^M^^- <QX^^ 7]^ 

<125> e^7l>H, ^A>zl-o] ^l^'^^s.^ s olD]:^! ^A^fil ^^<^^^ W^(12)5l 71-^-7] 

n^^^ ^^]^. -^Ife- S. 17^- -f-*H #5^1- =1= SJi^. 

<126> 17^ -g- ^ €Al<i)l°fl ^S.^«:^^>SAi B>olas. ^A};^(12) Bfl«i* ^ 

Hl«>fe "^l^l^l €^^21 JiL<:«^^^ S^'^lcf. 

<127> H><q. ^o], ^^^}^- AiS. ^S-S. %-%r 7] ^711: ^ 
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^A^S) 2|- ^^HA^ oj:^ ^^^^^ ^ Sic)-. 

<128> 3E. 18^ ^ ^'g^ ^ ^Alo^]6i] 1^3., :g-S^^4i;i>SA-1 P>ola^ ^'^>^(12)3il- v}o]3L 
S. te(5) afl^^ ^Hl-5>fe- o]tJlxl ^2:1- a-^^fe- M^m. 

Tfl ^ ^ Sl'^. 

<130 19^ ^ ^x^on ^ ^Al<^]o]l tt)-^, H]^^ T'l-olH.s. ^Af;§(i3) ufl^^ -^l 

^1^1 -a^^i^ ^^^^ 

^1 ^^^^ TlBltfl n].e|-. ^SL tfl^ ^^al 7]4:7]7} ^S. ^51-. A-1S. 

cf-s- ^-a-^ y}^]^ Bi^^ «]-oi3^ ^A].^(i3)-i- afl^^^s-i^. «a-^>^* ^ 

<i32> H]^^ ^>«>ias. «>A>;§(i3)^ ^'t^ ti>olHS. ^^}^(.m^^ ^51. ^i:^ t!" til 
7l-ir7lfe 4] (5)» ol-g.«H 
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<133> Hi-s). ^o]^ ^ ^Tgofl uf^^t!: olc];^! o]n]^] ^X] 

^- ^^^'\. ^'U^ ^l^]3.S. ufl^-i- 7>xlfe oiDi^i ^A-^fi)-^ oie)^ cf<g:^ 

7l*7l^ 7>>^lfe Til^l ^o] ^>ll7]- ^r)-. ol5|^ ^^.^^.^ 7]^o^ jjemS 

<i34> a.eli-1-, £ 20a ifl^l 3E. 20c«^'«^i!)- ^o] neflo] x'>^3.1- ol-§-^ ^SB?-iirLSBs| 

. RIE(^>-§- ^z^-) :§.^ o]^^^ tj-oj:^ 7l^7l# ^fe 

<35> 20a^ ^ ^ ^Al<:^]c.J| 4^ o^pl^l j^]^- S.^^^ ^^o]^. 

<136> JEAl^ Hj-fii)- ^o], o]nlxl ^A^S^ 71^(3) iSsflxl^JE (15)^ S^sfal zie^lo] >i: 

<i37> oi:f, ^l^^ofl i£el];^]iiiS(15)» ^iTlsH. cf**^ 7l^7lal isell^l^ 

B t»H ^^l-(15a)* -^711 ^tq.. 
<138> i 20b^ ^ ^^^S] a cf€- ^Ajc^jofl ff^^ o]Ti]:;(\ 

<139> i.Al^ 4^ :a-o], i 20bfe 5.S5]dt;iefl5i^ RIE ^^g^ -f-«B oltil;^] ^a^o:| 7I 

^(3) A^S. 71^7151 ■^2:l-(l6a)^ ^^n^W. 

<i40> ni;^^^ 71^(3) ^<^1 ^-i- o]^ ^2^- 7}^^ 4s.il6)^ n ^o)] aJSeil^l^S 

(15)# s^B^l-oi rLT5)]oi ^A.^]^ x'>>ia(i4)i. ol-§-s]-<^ 5.St5ll;^lifrE(i5)^ ^l-fil-a*)! a] 

i^Jl/Hl ^2:l-(15a)* 
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<i4i> o]^7i] RiE 7m(3) ^-^i ti-<a=^ 71^71 

<142> £ 20cfe ^ ^^S) SE. t^€- ^>.l<=im o]r>]^] :^]^ ii^^fe- 

<143> £Al^ :£ 20c«^l>H^ ^>^€ <^l-§-«><^ ol^l^l -a^Hl- 

^-g- 7>^^ 7.}si]^ ^j!^^^ 7fls(i7) s£B)i;^iiH(i5)« ^ 

l-=(17a)« ^m^t).. 

<144> 71^(3) #21^ (18)1- ^=(17a)l- <»l-§-«l-<^ ^ 

^ l-^^<^ cl-<3=tb 7l-i-7l^ PHI ^^#(18a)# ^ ^c)-. 
<145> JE 20c^ 'S-'S-i- <^l-8-«1-<^ -m^iq). £ 12^ "^li^l^l ^Ail- ;^ll^^*>fe #3^ii^ c)- 

<146> ^oflAi ^ig^ £ 20c^ 7l^(3) ^}o]3.S. ^^(.5)^ ^^W. 

^^s)-^^ «e1^# £a*>JL Ti>oias. Sel#(l0) J^^-^l #:£(17a)* o]-g- 

^2:(5) ^^mfe 5g^f.5z). P>cl3.s He|a.(io)^ >a^W. 

<147> 1-^, ^^H^S. l-^l- ^]'%-^^ ^^^^ ^ ^4 ^}°]3.S. SBl#(10) 

#^(17a)# o^^-^c^ ^}o]3.S. Sel#(10)^ ^£ 7>^S]-c|-. izelM-. 

o1 «<}-^^ ^<^Ai tt>^al§>;^l ^ Sit}-. 

<148> 4^o.s. £ 20cS) 'g-ig^ <>l-8-«><^ "^l^tfl, £ 17fi1 oli:']>^l ^A-^- ;«ll3j-«>^ ^7g^ 
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<149> :£ n\o]3:S. ^A>;g(i2)^ ;<Ha|-«]-^tflfe t^o^^ wj-igo] 7}^^ ^^M. ^ ^ 

^* v}o]3.s. ^^^^ ^l^W. D).c,]as ^'^>^(12)^ 

si\ iq^6fl 3|.o^ A>^fi) ifl^oi ^A>^(^A>;g (12)31 <aAV^)ol ^tf. 

^-f . ^I'^fl ^S^-B: II #^#01 ^7lf^5l ^^#31- 7]S\ 04^^^ ^}-%-^^ V}^^ 

^yW^ ^^1- ^f-^H ^tb :5i^7> ^n^^ €«^5l«H*>> -t 

<150> s. 21a5q- S. 21bfe 5. 2^ v}o]3,s. ^^(5) Hfl^nV ^^fl^fe o]v]:k\ 

^4* :eL'^^fe £ 21afe ^S-S, £ 21bfe IJS) M]7] 

<151> All-^oj^g^ oltilxq -ffl^i^i ^(Cell)^ 3.7]fe 5(m x S^an, iStfol^^SI H.71 

<i52> TEAltt wl-sf T^H^^ ^El^(lO) Bfllol Slfe ^-f , "a-^l-z^-o.] 00^ 100.^ ^ 

20°, 300-^ :g-foflfe ss4<*l^:=<^l^i ^ 

<153> t).^ ^^o.s.^^ "S'^V^^-**! 100^ ^^ol f^Tll ^ 
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<154> 22aSf i 22bfe £ 12^ ^]-o]a^ S3l#(10) a>olaS ^^(5) wfl^^l ^^fl 

"^Iti]:^! All:ello].Q &<^^^ S,^^^, 3E 22a^ ^S.^, :£ 22bfe 

<155> S. 22a ^ £. 22b«^l^i^^ ^V^la-S. 5.el#(10) ^ n>o]H.s. ^^(5) wfl^o] 

«]-^ ^-f , W^^] Qo. 10°, 20°. 300^ S.€r ^-f 2:^ol iJ£4<*l^S.oll ^^^S-'W? 

93ft«^lT^. 'a'^>2i-o1 20°^ 0%. 90%. 'a^'-Vzi-ol 30°^ ^41^ 0%, 76%S. 

4. 



<158> ^7)^ ^^Jofl lll-^^, ^ ^'^^ Ol^l^l ^''-iSl 21- ^^l^S tl-S. ^A}Z^-0. 

^«^, o]T3l^l ^A-lS] ^^H]^i >Hl7l7]- 7j-g:).JL ^t-Sj^^. ^O.^.M| 
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7} Ais. cf€- *m oli^l^l ^^1. 



^7l o]Dl^] ^Ai ^^3i|.5l TlBl^ll tcj-el- <gA>^fi} 7l^7l7l- A^S. 4# 

o>o]a.S He|^ ^ T'}<il3.S ^A>;g o.^ oj^-o^;^]^ 'd^^'^^l^ *>M- ?1 

o.^ o]v]^] ^Ai. 
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^7] SB]#Sl ^^^4 ^*>^ f^^ #^lr-i: ni, 

^7] v}o]3_s. H.E}^^ W ol^fe ^'^V^i-^ $1, 

^7] n}o]3_S. SBl^^ n22i- * ^. 

^7] ^}o]3.S. ^5^#Sl <aA]-^^ 7l*7l afe. ' 



■^7] xj}o]3_s. w>A>;§^ <aA>^o.5. ^A>s|-^ ^o] o]^^ W^-^ <^S^ 

^7] p]-o]3.^ ^A>^S| <^^^}^3\ 7]^7] p^. 
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SB^^c*! S^^^o] A>-g-£lfe- ^^-2.3. o]^:^] 
71 

S. S^Slol A>^2^)^. 

J^llT^>ol3^ H.a|2^3l -QA}^^ ^^o^ 3|2^-igoD 71^711- 7MjL, 

[^^* 81 
l^^^} 91 
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[^^^J- 101 

o]Dl;^] ^A], 

111 

^lio*J-<^l $J<H^i. 

<>1 1=1^1 -S'^i ^7] 13]^^ i3>o]3S. ^ ^7l 

12] 

^71 Wl^^ P>o]3S. ^Z:Ofl>H, 

^7] H]^^ ul-ol^^ ^^31 <aAl.^2l- ^^1-^ ^^^^ m. 
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■i-:gS|ol ^7] ^t^a ^^=|7l •sH^l-*^ <S>2^ 



13] 

^7i o>oias. ^-^V^-^l^^-i, 

^7l Hl^^ ti>o]aS ^A>^2] -a <aA>^H ^7l u]^^ nfolas. «l:>«.>^<fl ^ 

^, . • 

^7] Hl^^ Pl-olHS W^S] 7l^7l pfe, 
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141 



[^^^ 151 

-^1-^^ ^J: t))-§- 7l^7)7> A^S 1^1-^ ^^^S. ^fe o]D];^l ^Ai. 

161 , 
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m^^^ 17] 

7>¥^ ^^2^-# ^bfl ^7] ^s.€«-:5i:^>^ n^^^. 

181 

<^1^ ^4 7}^^ ^Si\^ ;^flS.Sl ^7] %S.^^dL7^^ 

7m ^^^^^ €b1^S- s.5E*>:a -8-71 >a-7l ^^^-S *3l^# 7\^^ ^ 

EfloflAi ;^>^^^ SA}^}c<^ ;^s^Ai^ o.^-«] A^7l ^s^:S:4i;^>» t}^ 
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